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ABSTRACT 

The A p o l l o  Shoi-t S t a c k  S t a t i c  T e s t  (SSST) was s u c c e s s -  
f u l l y  comple t ed  O c t o b e r  2 4 ,  1968. Static and  dynamic t e s t i n @  was 
p e r f o m l e d .  

A f l i g h t  c o n f i g u r e d  s t r u c t u r e  o f  t h e  SLA/IU/S-IVR Forward 
S k i r t  was s t a t i c a l l y  t e s t e d  as a u n i t  to t h e  u l t i m a t e  d e s i g n  !oads 
f o r  Max Qa and  End Boost f l - i g h t  c o n d i t i o n s .  T h e  dynamic t e s t i n g ,  
w i t h  v e r t i c a l  and  l a t e r a l  e x c i t a t i o n  o f  t h e  LM o n l y ,  was pe r fo rmed  
a t  l i m i t  l o a d  l e v c l  f o r  t h e s e  f l i g h t  c o n d i t i o n s .  

Two s i g n i f i c a n t  Apo l lo  Program d e c i s i o n s  a f f e c t e d  t h e  
t e s t  progi7am: Cork w i l l  be applli-ed t o  t h e  I U  f o r  l a u n c h  vehicle:; 
AS-505 aid subsequcnt, and t h c  S - - I C  cn:! b o o s t  a c c e l . e r a t i o n  i s  R O Y  
l imi- ted  t o  4 . 0  g (was 4 . 3 5  g) f o r  a l l  v e h i c l e s .  S i m u l a t e d  a e r o -  
dynamic h e a t i n g  was l i m i t e d  t o  t h e  S-IVB f o r w a r d  skirt and  t h e  
end  boost t e s t i n g  was c u t  o f f  a t  1 3 0 %  o f  l i m i t  l o a d .  

A t t a c h e d  a re  c h a r t s  o f  a summa.ry o f  test c o n d i t ?  o n s -  w i t h  
t e s t  c o m p l e t i o n  d a t e s ,  a compar ison  o f  t e s t  l o a d  l e v e l s  w i t h  
AS-501 and  AS-502 f l i g h t  l o a d  l e v e l s ,  p e r c e n t  o f  b e n d i n g  moment 
c o n t r i b u t i o n  to t h e  t o t a l  runn:ing l o a d ,  a n d  s i g n i f i c a n t  end  boost 
data .  
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?'he past t h r e e  months has been  cicvoted t o  m o n i t o r i n g  
t h e  A p o l l o  Short S t a c k  S t a t i c  Test (SSSiil). T h e  t e s t i n g ,  su.cccss-  
f u l l y  c o m p l e t e d  O c t o b e r  24 , 1 9 6 8 ,  was perforr1ic.d by W y l e  Labora -  
t o r i e s  i i ?  Hi ln tsv i l  1 e , Alabama.. 

The SSST was one  s t e p  i n  the j o i n t  MSC/IJiSFC p rogra l !  for 
r e s o l u t i o n  o f  t h e  s p a c e  vehricle  o s c i l l a t i o n  p r o b l e m .  T h e  p u r p o s e  
was to test s t r u c t u r e s  s t a t i c a l l y  and  d y n a m i c a l l y  t o  p r o v e  t h e i r  
c a p a b i l i t y  to s u p p o r t  t h e  d e s i g n  loatis w i t h o u t  f a i l u r e .  T h i s  was 
the f i r s t  t e s t  t h a t  ernployeci f l . i g l ~ t  c o n f i g u r e d  s t r u c t u r e  for thc 
S L A / I U / S - I V B  Foi-imr.d Skirt as 2 u n i t , .  Each u n i t  had  b e e n  i n d i -  
v i d u a l l y  t e s t e d  b u t  i ; i t h  a d j  a c c n t  s t r u c t u r e s  o f  b o i i e r p l z i e  con- 
f:i p ~ i . i - a t , i  01-1 . 

S i n c e  t h i s  was a major test i n  t h e  A p o l l o  Program t h i s  
memo summar lzes  f o r  f u t u r e  r e r e r e n c e  somc o f  t h e  m a j o r  t e s t  
d e c i s i o n s ,  t e s t  o b s e r v a t i o n s ,  and  d o c u m e n t a t i o n  a v a i l a b l e .  

The re  were i n i t i a l l y  f o u r  steps i n  t h e  t e s t  p rog-am.  
Two f l i g h t  c o n d i t i o n s ,  €4ax &a and End B o o s t ,  were t o  be  t e s t e d  
s t a t i c a l l y  t o  140% o f  d e s i g n  limit l o a d  ( i . n c l u d i n g  a s t a t i c  e q u i v a -  . 

b I l L 7 1 1  I - t V / O  U L  U ~ ~ O . ~ l l  1 1 1 1 1 1 I I  

l o a d  with v e r t i c a l  and  l a t e r a l  dynainic e x c i t a t i o n  o f  t h e  SP4 a n d  LPl. 
A s  t h e  t e s t  program d e v e l o p e d ,  two i n t e r m e d i a t e  s t e p s  were a d d e d .  
Concern  f o r ' t h e  c a p a b i l i t y  of t h e  I U  t o  w i t h s t a n d  w i t h o u t  f a i l u r e  
t h e  l o a d s  a n d  t e m p e r a t u r e  a t  1110% o f  End Boos t  d e s i g n  l i m i t  l o a d  
p rompted  t h e  a d d i t i o n s .  The r e v i s e d  s e q u e n c e  was to (1) p e r f o r m  
a s t a t i c  t e s t  to 1 . 3 0  t imes d e s i g n  l i m i t  l o a d  f o r  b o t h  c o n d i k i o n s ,  
( 2 )  l oad  to l i m i t  l o a d  l e v e l  for b o t h  c o n d i - t i o n s  a n d  d y n a m i c a l l y  
e x c i t e  t h e  SI'.: and  LM, and  ( 3 )  s t a t i c a l l y  test for b o t h  c o n d i t i o n s  
t o  1 . 4 0  t i m e s  d e s i g n  l i m i t  l o a d .  

1 I t s I I ~  - - 4  of r+s-;~l djii-iaiiiic loacis) ai?d GI-.-- to i J I ~ M  .-.c A - - - :  T*M i - : - ; 4  

The s l ix th  s t e p  i n  t h e  r e v i s e d  test program ( 1 4 0 %  end 
boost) was e v e n t u a l l ~ y  d e l e t e d  a s  the r e s u l t  o f  a n  Apollo Program 
d e c i s i o n  t o  l i m i t  t h e  S-IC end boost a c c e l e r a t i o n  f o r  a l l  v e h l c l e s  
to 4 . 0  g (was 4 . 3 5  g f o r  AS-505 a n d  s u b s e q u e n t ) .  

P r i o r ;  t o  the s t a r t  o f  e n d  boost t e s t i n g  a d e c i s i o n  was 
made aL MSFC t o  a p p l y  c o r k  on  the I U  for l a u n c h  v e h i c l e s  AS-505 
a n d  s u b s e q u e n t .  On t h e  b a s i s  o f  t h i s  d e c l s i o n  no s i m u l a t e d  a e r o -  
dynamic  h e a t i n g  was a p p l i e d  to t h e  I U  d u r i n g  t11e t e s t s  ( h e a t  on 
S-IVB f o r w a r d  s k i r t  o n l y ) .  



. ‘  
3 

-2- 

D u r i n g  checkout runs f o r  t h e  dj~na~nric  t e s t s  a S c r v i . c e  
Modu1.c shaker r a n  a m y .  Qual- r i ty  C o n t r o l  i n s p e c t i o n  confirmed t h e r e  
was no damage t o  the test a r t i c l e .  i1oi.!cvcr, a C O 1 i C e r i - i  f o r  capa- .  
b i l i t y  t o  riiaintain coi; lplete coii troll  o f  tl.le S e r v i c e  I’:odule s h a k e r s  
prompted  MSC t o  d e l - e t e  them fi-om t h e  program.  V e r t i c a l  and. 
l a t e r a l  e x c i t a t i o n ,  applied 90’ o u t  o f  p h a s e ,  was t h r o u g h  ‘~1-12 LY 
0 ; 1 l y .  

The w r a i t e r  was a n  a c t i v e  par t ; . c ipant ,  lin t h e  t c s t  p r o g r m i .  
T e s t  l o a d ~ s  r i iee t ings ,  p rogram s t a t u s ,  and. t e s t  r e a d i n e s s  r e v i e w  
b o a r d  m e e t i n g s  we17e a t t e n d e d .  T h r e e  of’ t h e  f i v e  t e s t s  were  w i t - .  
n e s s e d .  Sugges t : i cns  t o  Wy1.e a n d  MSC p e r s o n n e l  t h a t  a s t e p  c o l m i n  
ana1ys i . s  of‘ t h e  LM l o a d i n g  systeiii and  a n  o v e r a l l  test s y s t e r i l  b a l a n c e  
check  be accompl. ished were a c c e p t e d  and  t h e  work perfoo-med. The 
wzJi ter  p r e p a r e d  and  d i s t r i - b u t e d  d a t 8  tIw,t compar~ed t h e  load:: i ised 
i n  the test w i t h  t h o s e  e x p e r i e n c e d  on f l i g h t  v e h i c l e s  AS-501 and  
AS-502. Test st ,cltu.s b r i e f i n g s  verc: gliven i n d e p e n d e n t l y  t o  llir . 
I .  €4. Ross and  Mr. G .  13. Hapie. 

T h i s  vias a b i g  program with an oI:,t:i.mris’c3 c schedule. The 
s c h e d u l e d  c o m p l e t i o n  date was September  :I, :L!)68. A c t u a l  cornp3-ctrion 

p r o b l e m s  w i t h  t h e  soph:i s t ica t ,e r i  corllpiiter. ope~-ea t ion  ( 1 6 0 0  channels ) 
u s e d  f o r  d a t a  a c q u i s i t i o n  arid p r i n t o u t .  The computer  o p e r a t i o n  
d i d  p r o v e  t o  be a v e r y  c o n v e n i e n t  t e s t  t o o l ,  e s p e c i a l l y  f o r  subcon-  
tractors r e v i e w  o f  d a t a  p r i o r  t o  i n c r e a s i n g  l o a d  i n c r e m e n t s .  The 
u s u a l  random h y d r a u l i c  s y s t e m  leaks existed and one l o a d i n g  pressure 
b a g  f a i l e d  d u r i n g  p r o o f  t e s t .  I t  i s  t h e  w r l t e r ’ s  o p i n i o n  t l lat  
Wyle d i d  a v e r y  cormendable  j o b  on this t e s t  program. 

L ~ J H S  211, 1968. I.”iost of i;~-,~: sc.leculc d e l a y  i..c’s . u  t o  

Wyle L a b o r a t o r i e s  reports ( i n  i t j  a1 j s s u e  j a v a i J  a b l e  i‘rom 
t h e  w r i t e r  for r e f e r e n c e  a r e :  

1. Test P r o c e d u r e  No. 56100-1, T e s t  P r o c e d u r e  f o r  A p o l l o  
I n t e g r a t e d  S h e l l  S t a t i c  S t r u c t u r a l  T e s t  Frogram 

2 .  T e c h n i c a l  IJiemorandum TM 68-10 ,  Data P r o c e s s i n g  T e c h n i q u e s  
for Apol lo  I n t e g r a t e d  S h e l l  S t a t i c  S t r u c t u r a l .  T e s t  Program 

3. Q u a l i t y  Assurance  P lan  f o r  Ap,nllo I n t e g r a t e d  She l l .  
S t r u c t u r a l  S t a t i c  T e s t  Program ( P r e l i m i n a r y ) .  

A l i s t  o f  Wyle s p e c i f i c a t i o n s ,  p r o c e d u r e s ,  d r a w i n g s ,  e t c .  , a p g l i c a b l e  
to the test i s  c o n t a i n e d  i n  r e f e r e i i c e  1. 

A t t a c h e d  a r e  c h a r t s  o f  a summary o f  t e s t  c o n d i t i o n s  iv i th  
t e s t  c o m p l e t i o n  d a t e s ,  a compar ison  o f  t e s t  l o a d  l e v e l s  w i t h  AS-501 
and  AS-502 f l i g h t  l o a d  l e v e l s ,  p e r c e n t  o f  b e n d i n g  moment c o n t r i b u t l o n  
to the total r u n n i n g  l o a d ,  and s i g n i f i c a n t  end  b o o s t  d a t a .  

Data u s e d  for t e s t  briefings :’s r e t a j n e d  by t h e  w r i t z r .  

2 0 3 1 - IJ C B - s ani W. C. Brubaker 
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S u b j e c t  : Snort Stack S t a t i c  Test Summary 
Case 320 
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